Background: Cutaneous cytology has long been shown to be useful in the diagnosis of several erosive, vesicular, and bullous skin lesions. The Tzanck smear although an old tool, still remains a simple, rapid, easily applied, and inexpensive test for these skin lesions. Aims and Objectives: The aim of this study was to evaluate the diagnostic value of Tzanck smear by determining its sensitivity and specificity in various erosive, vesicular, and bullous skin lesions. Materials and Methods: One hundred and forty-two patients with erosive, vesicular, and/or bullous skin lesions were included in the study. Four groups of disorders were identified: infections, immunologic disorders, genodermatosis, and spongiotic dermatitis. All the study cases were evaluated by Tzanck smear. Definitive diagnosis was established by standard diagnostic techniques (including when appropriate, viral serology, bacterial culture, histopathology, direct immunoflourescence). Results: The sensitivity and specificity of cytologic findings was respectively 86.36% and 91.30% for viral infections; for bacterial infections, it was 85.7% and 66.6%. The sensitivity and specificity of Tzanck smear was respectively 85.0% and 83.33% for pemphigus; for bullous pemhigoid it was 11.11% and 100.0%. Tzanck smear sensitivity in genodermatoses was 100%. The sensitivity and specificity of the test in spongiotic dermatitis could not be calculated due to an insufficient number of patients. Conclusion: The Tzanck smear is a quick and reliable tool for the evaluation of various erosive and vesiculobullous skin lesions.
INTRODUCTION
Cytodiagnosis has been used as an aid to the rapid diagnosis of numerous skin conditions (Greek word: Kytos = hollow vessel). [1] [2] [3] George Papanicolaou is considered the father of exfoliative cytology. For dermatologic diseases, cytology was first used by the Frenchman, Arnault Tzanck in 1947 in herpetic infections and pemphigus. [4] [5] [6] Since then, cytology has been used in the diagnosis of various vesiculobullous, erosive, tumoral, and granulomatous diseases, and the method has been termed the "Tzanck smear." [3, [7] [8] A typical Tzanck cell is a large, rounded keratinocyte with a hypertrophic nucleus, hazy or absent nucleoli and abundant basophilic cytoplasm, which is deeper peripherally on the cell membrane due to cytoplasmic condensation at the periphery, leading to a perinuclear halo.
Studies reporting the diagnostic value of Tzanck smear in various erosive and vesiculobullous lesions are limited, especially in the Indian literature. [8] Although Tzanck smear cannot substitute the standard diagnostic methods, in the hands of an experienced dermatologist, it can aid in establishing the clinical diagnosis with ease and rapidity and can serve as an adjunct to the diagnostic methods. [2, [9] [10] [11] 
AIMS AND OBJECTIVES
To establish the diagnostic value of Tzanck smear in various erosive, vesicular, and bullous skin lesions in relation to the standard diagnostic methods used for these disorders, thereby illustrating the sensitivity and specificity of this test.
MATERIALS AND METHODS
The study was a cross-sectional hospital-based study, conducted from April, 2012 to March, 2013. Patients with intact blisters or erosions, not on treatment, of any age and from both the gender groups were included in the study.
After obtaining a written consent, all the patients were subjected to the Tzanck smear, which was obtained from an intact blister. The youngest vesicle or bulla, preferably less than three days old, was preferred for sampling since older lesions may get crusted or secondarily infected and the characteristic cytomorphology may no longer be present. In case of a vesicle or bulla, the intact roof of the lesion was incised along one side with a scalpel and folded back. The fluid contents were then carefully swabbed. The floor of the lesion was then scraped with the sharp edge of a scalpel. In case of an erosion, scrapings were taken from its advancing border. The cellular material obtained was then spread in a thin layer onto a clean microscopic slide, following which it was fixed in methanol for 2-3 min and was then stained with 2-3 drops of a stock solution of May-Grunwald-Giemsa stain (prepared by diluting 1 part of stain with 3 parts of distilled water) for another 5-10 min. The stain-water mixture was then poured off and the slide was quickly washed off and allowed to dry. The slide was then examined under a light microscope (×10 and ×40 magnification, and ×100 magnifications with immersion oil).
In lesions suspected to be due to herpetic infections, blood samples were analyzed for IgM class antibodies to varicella zoster virus and herpes simplex virus 1 and 2 using disposable kits (manufactured by DIESSE diagnostica Senese S.p.A. Italy) applied on a CHORUS instrument.
In lesions suggestive of bullous impetigo, sterile swabs used for aseptically collecting the exudate or pus from the lesions were subjected to bacterial culture.
In cases of suspected immunobullous disorders and genodermatosis, skin biopsy specimens were sent for histopathology (in 10% formalin) and direct immunoflourescent studies (in normal saline). For suspected cases of spongiotic dermatoses, skin biopsy specimens were sent for histopathological examination.
The result of each standard diagnostic technique and that of the Tzanck smear performed in various disorders was recorded, in order to determine the sensitivity and specificity of the latter.
RESULTS
The study included 142 patients, divided into four groups: infections, immunologic disorders, genodermatosis, and spongiotic dermatitis [ Table 1 ].
Two types of infections were noted-viral in 90 patients and bacterial in 10 patients. Among viral group, varicella was the most common, seen in 45 (50%) patients, followed by herpes zoster in 38 (42.2%) patients and herpes simplex in 7 (7.8%) patients. In the herpes simplex group, there was one case of herpes genitalis and the remaining six cases were those of herpes labialis. Cases of bacterial infection included 10 cases of bullous impetigo.
The second group of immunologic disorders was seen in 40 (28.2%) patients. This group consisted of two classes of disorders-pemphigus and its variants [ Table 2 ], diagnosed in 28 (70%) patients and pemphigoid in 12 (30%) cases. Eleven cases of bullous pemphigoid were seen and there was one case of pemphigoid gestationis.
In addition, a single case of genodermatosis, diagnosed to have Hailey-Hailey disease, and one case of spongiotic dermatitis found to have irritant contact dermatitis with a vesiculobullous presentation were also included in the study.
Three main types of lesions were identified in the study with vesicles (122) being the most common, followed by erosions (90) and bullae (25).
Results obtained from standard diagnostic techniques Infections
Although culture remains the gold standard for diagnosing viral infections, but due to non-availability of the procedure in our setup viral serology was used to establish the diagnosis. Serology performed in 90 cases of viral infections was positive in 44 [ Figure 1 and Table 2 ]. Bacterial culture [ Figure 2 ] to diagnose bullous impetigo was positive in seven out of 10 cases of bullous impetigo [ Table 3 ].
Immunologic disorders
Histopathologic and direct immunoflourescence (DIF) examination was performed in all the 40 cases of immunologic disorders (DIF being the gold standard), giving a 78.6% and 71.4% positivity in pemphigus group, respectively. In bullous pemphigoid, the values were 91.7% and 75.0%, respectively [ Figure 3 and Tables 4a and b] .
Genodermatosis
Histopathological examination in one case of HaileyHailey disease in the study was suggestive of the diagnosis [ Figure 4 ].
Spongiotic dermatitis
Histopathologic examination was used for establishing the diagnosis in a single case of irritant contact dermatitis.
Cytologic/Tzanck smear findings Infections
Cytologic examination was performed in all the 100 cutaneous infectious lesions, showing acantholytic cells and multinucleated giant cells. Overall, Tzanck smear positivity in the 90 cases of viral infections was 46.7% [ Table 2 ]. Other nonspecific features seen in the cytological smears of viral infections included squamous cells, ballooning degeneration, and inflammatory cells. Acantholytic cells and neutrophils were noted in seven (70%) specimens from patients with bullous impetigo [ Figure 5 ].
Immunologic disorders
Acantholytic cells admixed with superficial squames and few inflammatory cells were present in the cytologic examination of pemphigus lesions from 71.4% patients [ Table 4a ]. Morphological patterns in mucosal smears were identical to that of skin smears [ Figure 6 ].
Cytologic examination in 10 of 11 bullous pemphigoid cases and 1 case of pemphigoid gestationis [ Table 4a ] showed numerous eosinophils without Tzanck cells [ Figure 6 ]. in herpetic infections. [12] Ozcan et al. reported a Tzanck smear sensitivity and specificity of 76.9% and 100%, respectively in herpetic infections in comparison with PCR in their study. [13] Solomon et al. studied the results of Tzanck smear and viral cultures in 30 patients and reported the sensitivity of Tzanck smear as 53%. [16] Our results for the sensitivity and specificity of Tzanck smear in viral infections were higher than those reported in the literature previously, suggesting that 
Genodermatosis
The group included one case of Hailey-Hailey disease wherein Tzanck smear disclosed acantholytic cells [ Figure 7 (a)].
Spongiotic dermatitis
In case of irritant contact dermatitis, Tzanck smear showed numerous polymorphonuclear leukocytes. However, no tadpole cells were seen [ Figure 7 (b)].
Calculations of the value of Tzanck smear findings
The diagnostic value of Tzanck smear was calculated in different disorders by substituting the parameters obtained above in the formulas (true positives/[true positives + false negatives]) for estimating the sensitivity, and (true negatives/ [true negatives + false positives]) for the specificity [ Table 5 ].
DISCUSSION
Tzanck smear relies on the pathogenetic mechanism of acantholysis (Greek akantha meaning a thorn or prickle, and lysis is loosening). [12] In this process, the coherence between epidermal cells is lost due to breakdown of their intercellular bridges. [8] The cells remain intact but are no longer attached to each other; they tend to become rounded, resulting in intraepidermal clefts, vesicles, and bullae.
For herpetic infections, the sensitivity and specificity of the Tzanck smear, when measured against serology, were 86.33% and 91.30%, respectively, in our study. However, cytology could not differentiate the various types of herpetic infections and this distinction was made purely on clinical grounds. The diagnostic value of Tzanck smear when compared with viral serology was investigated by Durdu et al. who noted a 84.7% sensitivity and 100% specificity of the test. [2] A number of other studies in the literature have also determined the sensitivity and specificity of Tzanck smear in herpetic infections using viral culture, polymerase chain reaction (PCR), and indirect immunoflourescence as the standard diagnostic methods. [13] [14] [15] [16] Oranje et al. reported a greater than 80% sensitivity of the test Our findings indicate that cytomorphologic studies may be useful in screening suspected cases of pemphigus, whereas histopathologic and immunologic tests provide a reliable definitive diagnosis.
Tzanck smear only serves to readily rule out pemphigus. In a study by Durdu et al., seven of nine bullous pemphigoid patients showed numerous eosinophils without acantholytic cells on Tzanck preparation. [2] The diagnosis of bullous pemphigoid was confirmed using histopathology and direct immunoflourescence in our study, the positivity rates of each being 91.7% and 83.33%, respectively. Tzanck smear gave 100% specificity in bullous pemphigoid in our study, thereby providing a reliable means of ruling out pemphigus.
Durdu et al. have also reported Tzanck smear positivity in a single case of Hailey-Hailey disease in their study. [2] In our study, the sensitivity of Tzanck smear was determined to be 100%, which, however, cannot be relied upon due to an insufficient number of cases.
In our study, there was a single case of spongiotic vesicular dermatitis in the form of irritant contact dermatits, in whom cytology revealed numerous polymorphonuclear leukocytes.
However, tadpole cells were not demonstrable, leading to a negative Tzanck smear. Pariser reported Tzanck smear to be 83% sensitive and 100% specific in spongiotic vesicular dermatitis. [20] Durdu et al. also reported similar findings with a cytological sensitivity and specificity of 85.1% and 99.3%, respectively. However, due to paucity of cases, the diagnostic value of Tzanck smear in spongiotic vesicular dermatitis could not be evaluated in our study. Tzanck preparation offers a more immediate answer than does serology, as antibodies appear 2-5 days after the appearance of rash and their levels peak during the second and third weeks.
Cytologic examination in bullous impetigo revealed dyskeratotic acantholytic cells and numerous neutrophils in 70% cases, giving a sensitivity of 85.7% and 66.6% specificity, with culture positivity in 70% cases in our study. The values were lower than those reported by Durdu et al. (sensitivity = 92%; specificity = 99%) [2] This difference can be explained on the basis of insufficient number of cases.
All the 28 cases of pemphigus in our study were subjected to Tzanck test, histopathological examination, and direct immunoflourescence, the positivity rate of each being 71.4%, 78.6%, and 71.4%, respectively. Positivity of acantholytic cells in Tzanck preparations of pemphigus has been reported between 93.3% and 100%, by Blank et al. [17] and Ruocco et al. [9] Similar findings were reported by Shaheen et al. in their study on 37 cases of active pemphigus. [18] In our study, Tzanck smear was 81.8% sensitive when compared with histopathology and 85.0% when using direct immunoflourescence. The corresponding values for specificity were 83.33% and 75.0%, respectively. Durdu et al., reported a Tzanck smear sensitivity of 100% and specificity of 43.4% in pemphigus. [2] Shaheen et al. reported the overall sensitivity of Tzanck smear in pemphigus to be 73% with a smear positivity rate of 75%. [18] Mokhtari et al. in their study on 15 patients concluded that pemphigus vulgaris can be diagnosed by cytology. [19] Coscia-Porazi et al. studied 40 cases with oral pemphigus and reported positive Tzanck smears in 37. [4] 
